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PROBLEM TO BE SOLVED: To obtain a DNA for producing recombinant microbes capable of well 
productively preparing recombinant heat-resistant trehalose phosphorylase in high purity, by extracting 
it from the specific microbe capable of producing heat-resistant trehalose phosphorylase. 
SOLUTION: This DNA is obtained from Bacillus stearothermophflus $K-1(FERM P-14567) belonging to 
thermophilic Bacillus bacteria and has the base sequence from No.279 to No.2573 in the base 
sequence of the formula. The DNA encoding recombinant heat-resistant trehalose phosphorylase 
having the following properties is obtained by culturing the recombinant microbes obtainable on the 
basis of the DNA by the genetic engineering technique: (1) specifically reactive with trehalose and 
capable of reversible phosphoroiysis; (2) having optimal temperature of about 70-75 deg.C and optimal 
pH of 6.5-7.5 and stable in pH ranging from 6.0 to 8.0; (3) having a molecular weight of 1 1 0000-1 50000 
(according to gel filtration chromatography); (4) having an isoelectric point of 4.6-5.2. 
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imxmu jar<?3 (a) xti (b) odna*»/o* 

##2 7 9ts*b 2 5 7 S-V&ZtlhfS&SmfrhKh t> 
NA. 

(b) m&gffl (a) m&DNAt^h'Jyy'sy 
Sa-Kt&DNA. 

( i ) im 

y >«arFe h w^-xicfl4fl8«& t . 

*0k3 * - 1 - y y«t**« t , 7" 

#*tko h wva-xi: y . 
( 2 ) 

h WNo-xtqy ^gt^scj&ais&iajsti; 7 ox:~7 

5X:ttjfiT, 6 0'C~7 5 , CcO^CS|S»Stt^5 0 

(4) fSScSStt 

lOmMU y®A 'J >>A ■ 7X>-^g«?S ( P H 6 . 

o)tft\ 6 5x:, i5^mammzm^m<r>9 5%sD. 

(5) W&PH 
6.5~7,5. 

(6) pH3c5ttt 
PH6. 0— 8.0T£jg. 
<7) **S 

io ox:, i o^StfOM^T-ioo%*v^r*. 

(8) 

y/i^ia? D7h/57< -ici owe Lism* i i 5f 

~157J. 

o) 

4.6-5.2. 
(10) K«H 

HgCl 2> ZnS0 4 T*l.<igtt* J ffi$$*l.i>. 

p«j, sts##2 7 9— 2 5 7 s-catsix^jgae?!*^ 

}VX ■ Af-TuV— ^74 9XSK-1 (FERM P 
-14 5 6 7) -C&&§fciB3S 1 XUNEl&!!2 fcie»<03t 

[^«41 M&91. 2X{i3^ie^^fe?S-# 



9XSK-1 (FERM P-l 4567) <0lfefe** 

5tw3. 3kaaettoDNAWATft«mt4i4ett^> 

9XSK-1 (FERM P-l 4567) OS&ftttt* 

WNo-x^x4?y 9— tf£a- H-r^ae^^-c*) 

4 2 2 9 5*g£*f<DD N AW#T*£i»#>34f2tfcDiffi 
l&Ke>b«rC&ftll£9H4, 5X*±6£»tf>fflja;c.'<. 

imm9 1 mmmwif^mm-ch h m^m 8 tern 

mean] iMiotcei^ini^iHRahL' 

y\o-x*^* y 9— tfavwt!fett-e/H"~^*x* y 

W>a-XXI*/3 -^at-x- l - <J>&c?m&t7 

ft. 

[f**3gl 2] m&m 1 ^£15^5 5-7 ox:, P 
H4. 5—8. 0-efthti&m$&l lB«<0M'^n 
-^Xlifl 1 - y >«eoSia:frft. 

[0001] 

x*x* y 5-**$" a - F-r£3tfc?, gate* 
s, at^iBSitii^Rtthw>o-x*x*y9— if* 

ffl^fet-w^o-xXfi/S-^a-x- 1 -y vgjco 
SBtftWtfc. 
(0002 J 

[^jfyofitwi hwstf-xte, sra, a 

zzbfrbme'mefflaimffl (mme 3-500 

5 6 2 ) t Lx<?>mmmt&i.bixx^h^m&6P8x 

[0 00 3 jS!5fc, h IsKa-X&fmt&jj&t tX 

ti, mm-ip^tasam (#^5-292986) , m 
m&i&mtm (^^5-21 1882) «wbmi 
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10 0 0 4 3 $miz h v^n-x^ps-r^^a 

*JB^fcW»Rl8fe& s a* (#&«B6 3-609 9 
8) . i^jS^2«^^*l>9-H?3t^^-^^ 

[0005] ;hitjc«4*LTv>* b wno~**x 
*y5-^i:LTIi. hWNn-^*Jnyy»»»U , C 
^n-X ha- 7)Vn~-X - 1 - y C & fco. 

t 7fra-x fc £ -^Oio— 1 - y >m*±t 6 h 

t00 0 6]1»^)RJ6*i¥3fc^>i;L,Ttt. 79A'J 
* <;Pir-f ^.X (Flaannullna velutipes) (FEMS Mic 
robibl. Lett., Si 147. 1988) ^U7f9 - 7ayFt 
(Grifola frondosa) ( 0*®^^l£,68,m 199 

4) , yV7o^ (Schizophyllum) . TtfVXX (Ag 
aricus) , TO^D/PX (Pleurotus) „ U7-f?A (L 
yophllum) . Uyf-^X (Letrtinus) . a'JsfW (Co 
riolus) , J*i-X (Panus) . (Crepidotu 
s) . h'J^tT^A (Trichaptum) , 7*y:t* (Pho 
liota) , (Pycnoporus) , a»J*?^ (C 
oriolus) . ^iJ^JX (Crinipellis) % #Jt)V^ 

(Ganodena) „ ?V*y 4 5^ (Gloeophylium) „ h>J 

(Tricholoaa) ./ ^J&MS&^S h CO 

(«BB¥6-189779. «EB¥7~99988, W 
BPP7-2 5 54 7 3. «fflf8-89273) . yV 
• Tis3X&}VA (fthlzopus azysosporus) tc£<0 
*\m#&a*&t>*> (*S8B 3 F9-28 3 7 5) . 
etT • 7r-^^y^ (Pichia fennentans) 

( Appl. Microbiol. Biotechnol. ,43,1088-109 
5,1995) #¥#6*1*. 

[0 0 07] f^cDKJGfcfird t><Ok LW, »|&- 
- fy+VX (Euglena gracilis) (J. Biol. Che 
m.,Z74,3223J9T2) Wm!k*?&t>C0. Wtfm#T?bX 
tit? • 7x/l/y+7 (Catel latospora ferruginera) K 
Y2 0 3 9 (FEWS Microbiol. Lett. ,55,147*150.199 

5) , 4f**X#yT * sr^r^vy (Kineosporia a 
urantiaca) ATCC29 7 2 7»3&*ttifc^ (# 
RPP7-59584) „ «I^037^X-A)jrv 
>C (Micrococcus varians) ^tltit« (^^¥7 
-28 4 389) . ri/y^^t^ (Plesiooonas) ifi 
&&tti><?> (*fg&¥8-l 3 1157). 7^xny< 
? • yhl/^X ( Arthrobacter citreus) „ rt<f~fr 
^•t-^^^ (Bacillus circulans) . :*VfcV< 
2 -TV*? J* (Brevibacterium) % rrU^^^y - 
HfOi^^ (Corynebacterium xerosis) . ^^jfO^T" 



y^ (Flavobacteriua) , ^n3 7^'/kf^ 
(Micrococcus luteus) „ -t^^f-T (Seratia) „ Xb 
V7"W« • ?Ji£WyX (Streptonyces flavo 
virens) , ^f^htfA • ♦ir^XMJX (Xantho 
ifionas campestris) tf£jgtt$>i><0 (?^f 8-2 8 0 
3 9 5>#WMt*. 

[00081 h -Xafc-X* »J 9~tfO 

§?uay#x- rtVT^X (imV-7-284 
3 8 9) aVTU^3f*+^ (^SB¥8- 13115 
7) T**. £*t&0»**>Jl^iBi* Kl*fc*rC* 
5 0iCElTi:«<, Xl^lSSIfefrt^f!Iffl^&^)«am 
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17^8, Sgfq (NTG (N-^^/P- 
N " , EMS (X 

[0013] 4ft, M/Aa-X^»j7-W4i 
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[00 14] -f-CLT, *$MS#^t>. hl^U-**:*. 

* y 7— ^rtWAmmtzMLx&mms. 

- b ifiX% tcfr-^tz, ZtoZtl*. hU 
j\a-x*x*V ?—e<7M&~?t SUAo-ZCiS 

m-zfctbMz. m&zm&3m>imx'te%< . ate? 

10 0 15} fffili, ^TS /KBFWIIKfl&h. 

-o*5:v>8Nre*>->-ci>, dft.fca-F'f aae^** 

-r&DNA£&tf«g|;t.DNA£f^U dix $"8**^1 

& ^ fc la «t •) , &mm%\/mm&.<mmm®rX' # a 
too i6] -ecx\ jhiaffit^tfai 

[0017] 

imiwmtv i 3 h-r&wsi *j»K2> faun* 

«J8i££:««-f & £ t * 4: "f -6 . 
[00181 

[PS^Mift-ri. \ *Wme>ti, «v'4»f 
SBfiStt h- w/w-xjhx* y 7—- 

-x*x*y 7-^£#^^-/i'XE4fl«tfa^-& 

J^fUX • X^rTuf—^y •* yX (Bacillus stearot 
hertcphilus) SK- 1 **3fiV>58l?MS N WM3— X*^. 

Slfitr^i .(FERM P-14567). 
[00 19] -tL-T. **tt<0 
SHSHthWNO-X^X*y7— etfis^MIWU K 

*mmw=±#u fmp&&*\ &ws&>mim 
[oo20]<kk. z\c?Mmi_m±mz:®m-& -r 1 1= 

X r> , F wm3-**x* y 7- 



[0021] #9tm±. fitT*>fc*5 97?* 

a. 

[002 21 1) JttTO (a) Xtt <b) «5DNA*> 

&&aae?. 

[0023] (a) E9iI«^ffi59#^lt:ia«cOffiSiE 
[0024] (b)4QBEn (a) H^DNAfc^ 

[0025] (l)ftffi 

h W\a-x Sr^j^c flu y £ . t^t*>^> . 

vymmETx-hi'^a-xtzfiimzitik. m^iw 

irn,zi~Xb0~7>Vn-x- 1 - yvKSrMySU 7 
A,a~xt 0 -fivzt-x- 1 - y >«fc:^fflS-e-& i: 

F Wno-j* i: y vRSr£j£f & . 
[00261 ( 2 ) £«ft£*tt 

h \sJ\a-xtzmmmizitm-r & . 

[0027] ( 3 ) mffl&m 

h WM3-*M»J yfl^»«RJC^)Mai&KU 7 0*C- 7 
5X:imX. 6 0°C-7 5-C<O®HT«SS5«fe<r>^5 0 

[00 28] (4)naa&& 

1 0mMy>-St*y^ • ^xy®gE«a (pH6. -iv 

0 ) 4T\ 6 5-C, 1 5*»®«9 5%£L£<75*Stti 

(5)3BapH 
6.5~7.5. 

[0029] ( 6 ) p H33gtt 
P H6. 0— 8.or^. 
[0030] (7)3feS 

ioo*c, i o^HSl«ojni»t-i 0 0%dte«S^*. 

[0031] (8)^11 

07h/57^ *>aBeL/5«»i 1 1 77 

-157?. 

[00 32] (9) m%A 
4.6 — 5.2. 
[0033] (10) fflgffl 
H sC 1 , , Z n SO,T#U<?Sffi3& J ffl#3itft . 
[0 0 341 =3riS, i:^<0DNAfcLT. F 

[0035] 2 ) S55^5SyJ#^-l KSa^^^l 
D N A*^gM4>N*f-;^JSffa**<0t»<0^'fc 
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[0036] 3 ) W*&rt*>VX%Mm&*<?>h 
Kf • 70f-f7 /7^SK- 1 (PERM 
P- 1 4 5 6 7 ) -C*&Jbi£ 1 X\i2t,z&McoM& 

[003714) ±E1. 2X<i3tCiaK<i05E&TFS: 

[0038] 5 ) mBFftfX+K'?- ■ X-rTcrtf--* 
7^ (FERM P- 1 4 5 6 7 ) sOSfefe 

[0039] 6 ) sew^vx • Xf-TPIh- 
7^7^SK-1 (FERM P-14567) <7>BJ$t 

2.29 n Affifr-r*s±ta4Kia 

[0040] 7) ^?-^7X*K?^-pS 

[0041] 8) _t£4. 5, 6X«7t£fE«05«& 
[004 2] 9) ^S^«"&y=B*T*>4±ffi8e 
[0043] 10) ±IS8 Xiift&Jii 9 £ta®<0>&& 

[0044] 11) JJBl oecttaMfRtt>>i'"o 

-x*x# y 5— twiasMr^ h-.x$x* y 
-t'co^TTFt:. ^h-xfc y L<«y yKiat 

zKttSfle«*>T\ .It hW>> 

U-XXit/3 -?fi,Zl-X- 1 - y >gr«i^r&. 

[00451 12) UE1 liOEC*S5 5~7 0 , C. 
pH4, 5~8. 0rfiri>tLSSS*JSa lBBOhWt 
o-XXti/S -^A-a-X- 1 - y >««§Sj§:fr&. 

[0046] :*3£njrCV^ ^Miyy'xyh^llt 
^T'yr'fX-rij fcii, 5QS082-3^fe<tS^ 

roy^xmrni o ttta^JHasafigv^ ^y 

[0047] hrc r^a^D n a^r^ y 
coasts j; o jfsRMr&tfBK LT~*Mi: =G:S (£ 

[0048] -td-C, 4-. *&-&2^0Z#«r>NA. 

ara^rttsaflarfii:*, ga±5rfifw -e-coas&fc 



[0049] <IC0jt ^ & 2gWD N Ai0fS«0^*M«0^ 

;vf :ry<yl*JBj«fcVH>, .rco^cj: oss=5r& 
dn A<ora^ffi^tt*3i^c i: */w r y r-f -t'— > 

[0050] *nwt2. 3 r-r ■e-j' 

[005 1] fc-L^T. *3&8H<7>DNAt±, J^ffi^ 
( a ) ipb&Z D N A b X h y Viot > h ^rifeffTT'^ 

>f ^y ^-f x-H t ^ 3 & *> wjii . 
[00521 zmklt. afeWS&isvvc. j\4-fvy 
4 -fcf - 3s a >WHz £ 0 . D N AiOtfcsrmfcg^SrfrS: 3 
X h 'J yy'i v Ffc^T-rfFSriHr. Wffctth 
.I/ad-a^^ y 5— tftfOUKSag^-iiffll^OSSV^ 

dnai^w ryr-f x-r&a*, a»£. 'im&crxsiwi* 
cot^wry^xuarvwor, *co*§*, >efi&&^ 

[00531 Ut#->T . *PM82. >» vf y 'J jT-f -te- 
3 i^iD^^fl^i^SX^-t & i i: C i 0 . Hft 

ttM/MD-X*X*!)7-Hfi>(!,, jt»fiS<J5il»i.BJ 
i^/\o-X*X* y 9— fetoD N A&^Jj: 

[0054] ^fSffi^DNA* 1 . Xl-'J^xy^,, 

SMt f i/Ao- x*x*y ^— tf<o ( i ) ~ ( i o ) <o ' 
B^^t^WttS^rt. fttc < 3 ) co r^g«as j ax^ 
(4) <r> ria^^ttj !:V>3ttlC«>6^'CV^<>Oi:tt 

[0055] *^BB<?>DNA$-A#-t*ffittfefc Ut 

^^;i/xSfcH t . iWf»ffi h u^\o-x*x* y ? 
iLfc^f^ • ^frot-t? •< 5xsK- us 

(PERM P-14 567) tt<«±-E-<^3§^Sf* 
[00561 h y 5 

?-*®&zm*.i.x%:&i8'ms8it**&&r& . 

[00 571 &&mm&:'<?f--bLXlt > pBR 
322, BluescriptllSK ( + ) « pUCl 
8, PKK223-3, pCR2- 1, pLEX, pJ 
L3s PSW1> pSE280, pSE420, pHY 
3 0 0 P LKW?^ ? H'v? ^-^A g t 1 1, A 
ZAP507T- V<*?f~tf&Yf t>ti&#. ±SmT 
fSSS-^StCli. PBR3 22. Bluescript 
II SK ( + ) , p UC 1 8 % PKK223-3, 8.V 
PCR2. Itfiimv2>>). tt^lffTl^S-^&fcli:. 
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p H Y 3 0 0 P L KtfmtCb h . 

[0058] m$.t lxia. *mm. wm, tmrn. 
coo 59) *%m±. tmz.mm.hu^v- 

T^S, ^;i»^hW\n-x*x*y?-^<Dg 

[0060) ^mmmmm^ff^m^m^^m^ 
mt vxit. mmu. mm, mm, sxtgrnnzmi 

[ o o 6 i i mmmt lt« h wno-x. ^ h - 
x. x?o— x. x. 75^1 — x. ^fyy 
y. r^xi-yy, ^y*yy^&-rt^K^ffl^4>*i. 

[0062] SSSSi: LTJi. mtT>*c=.V^ WB 

ry^-^A. as. i^rr^i'yA, $mi-bv<7 
t*p:*x. s*»x*x, =?— yx-f 4-ry 

*. 

[0063] ammt txtt y y®-*^ y ^ a , y 

y. +T$y^m&mmz-£mizf5tx®m-r&. 
[0064] mmmt Lximmsmt mtommm 
hL<&w$mnmm) xmwtzitm&m? 

vm&n i m&8-i^i.^T>$zh'>x<z>tf, m&\ 5-4 
s^mmxh*). assuror ^w^a--xlfcx*y 

teat**: zizmmz#£t&. 

[oo65] zcomtz txn ^tifiztmm>$>*RBfao 

«. t-r . mm^m^i^mm^mx'-mrr^ 
a*. ^mrnm*v>f*-*j>.<?>£$%:wmte£'ixmi8i, 
nmm&mm^m&tc ± 0 mtr& . c 

tf$mx'Z 1 . 

[oo6 6iHtc, c^eaB^asr^^v^ftfp^ 



[oo67] mz. *%mt. mmtwmt b wm?- 

x*x* y 9— t* fc^^ttv/i. h— x*x* y 5— tto 
&&Tiz-?/\,h-xt>Jymi>L<i&OyW&bZ. * 
^«E*K k RJ35$*&c:fct:j:0. h W\o-x;5Uij8 - 
^n-x- 1 -y y®iW&t 

[0068] z<vi.oi,z, *9im±* mm%m>!&><* 
)V*.ffim. mz'i+jux ■ ifrot-t?^ ^xs 

K-l (PERM P- 1456 7) &3fe<Z>Wf&£ h l-- 
^o-x^x*y5— tfaST-SrStr, IfiflWf 
&(cj:'?.. ffiffttffiHMShWND-X*X*y5— fef* 

t\ cn^J^muf. mm<^mmffimmtz±ft 

Si.*. 

[006 9] a*:, «Sii.WfatthW\n-x*x*y 

9— fef #xmtmm?*&iz .%tmz 
j\a-xaw&tmm.mz&mi: < w&?& z t tret 

C0070] jjLh. *%mi. ttm&^&Mzsjiii 1, 
fzwm& b I/ad- x^x* y ?-Hf t;r>^r msrf^ 

6D^r1tl4^^(t. MiSrf-JL^mte^mtZi. ot, ®« 
iiffiatt h lw\Q— XjJtXsfc y 9 — fcfSrS^Jt <®§T 

1 0 0 T 1 ] J01T, =Ofc ^-CP^IfcSi . 

[007 2] [X] Wf3fctthWNP-XtfX*y5— 

WNo-x*x^y 9— tf <rm$L\iafc5< i><nr 
• x-5 i rnif- : e7 ^ 7XSK- iflc*^^$ix7^t, 
1 ) . ze>wmtt.'m&m±. pxfnbavx'&^tz* 

[ 0 0 7 3 3 Srfe, h Uap-x*a*'J 7— fcfSStt 

[ 0 0 7 4 ] ^IB^JS 0 . 4 m 1 fc 0 . 5 M 'J yWJ V V 
A- 73Lymg.&& (PH6.0) 0.06ml, 2W/ 
V%>WNQ— X0.6m 1 . Mg@*0. 14ml*iS-^ 
L. 6 0*0, 2 0#&J5&1 0*HtO^fc«t^>TKlE 
di0RfiS^±®**4.0 . 0 2ml 

£«53ZU ^/P3-xe5*iBSl(^3>-xcn--7 i x 
hva- ; wmrnxm (*> > *3mijni.. ^a-c 

2 0#faKjeS*WA. SOSnm^^lfcK^^Bt 
J^t-i&fflV'»T:KiSg[« : f<?5^A'3-XfiaS&L!t. ifflSSL 
/^RL3t^3-X£0S*>fel4i1St;ljttmo iffib 

wstj~z&tvvymftmLimmm.z lmat l^. 
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10076} ( x ) fm 

( 2 ) 4SS#gStt 

-fenfsf— X, ?ti— x, p--hn 
tf-^/Hi ^ Ffc&JJfc Lt SOU >»»-#RjeiHf 

cm} 



0 





10 0 




1 




0 


>f y-*vu ) — * 


X 




0 




i 




0 




0 



(3) 

o) (4 o— 9 or:) X'R&Ztttz 

buj\n~xmv>mtmwt&mmm&7 ox: 

5 0XJajb*«Lfc (SI) . 
[00771 (4)i!^^tt 

1 OmMl/ygi^yW • ?X^BS(I»?K (pH6. 

[0078] (5)13pH 

2 5 m M U y ^ A • ? X V®*gffiM (pH4.0 
-7. 7) k25mMhW«gWS(pH7.7- 
9.0) *M^^T60t:trKIB*ffofci:^** 
W46.5— 7'.5r»o3t (S3) . 

10079] (6) pH££tt 
ZOOmM'Jyg^'JW • ?X>g8fgy£ (pH4. 
0-8.0) fc 100mMhyxSB8S«r?S (pH7. 5 
-9.0) SfV^6 0t:t24W^^-h 



1*1 J 

-8. OT3B£r*-3fc (04) ♦ 
10080) <7)%S 
10 0'C. 1O4M0jM?1OOX4W«. 
[0081] (8)#T* 

Superdex200pg (7 7/^7 ^^fr 
9 <t*> > 5:Mv^y;UWnvh/77>f^:J: 

[0082] <9) 

[0 08 3] (10) KWJ 

lmM^HgCl 2 T99%, ZnSO 4 T8 0%^Sfi 
l£«#j|^ix*: (*2) • 



ts. * m* (%) 



FeCla 
MgCI, 
MnSO* 
CaCl. 

Pb (CH.CO) . 

B* (OH) » 

ZoSO« 

CuSO, 

HgCl. 

E3DTA*2Na 

OTT 
PCMB 



9 5 
10 2 
110 
100 

9 3 
10 6 

2 0 

9 1 
1 

9 9 
9 6 
8 6 
0 

100 



*1 mM 

(11) N3fc3gT$ygffiB*I 

T-fVi'-ir^-- r 4 7 7 AM j £^LT#Sf£fr 



(8) 
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->tztzh^ z comma. N^mzwm^2(,zm-rr 

[0084] t2] pS^hWM3-XjhX*U5- 

*mi%t>it. ±Mi<o (ii) w^mmsimmz 

>^i\,X ■ Xfrnt-t7-f5XSK - 11* 
0)£fe€i#;DNAA i £>i8l£!H4t» WM3-X*A*!J5~V 

SK-1 OT? >ib S D S £ 

ffefeflcDNA£HindIII. BanHI, PstK Sail, EcoRMgE 

S#2fc^fh Uy\a-X*X#'J 7~tf05N3fcigtf>8 
1 3&n<nT$.jmm<zgr3%. 5'-cabytnaayat 

HGABAA-3*T*SiX&ffi9II^3!-y ^5 9 FTN 3 

LtTS &Brfr«f . &2 . 0 k&S^Brfl-tf^ 7"y 

^ & £ t &Wi*~>tZ> HindlllT'tTJBrL 

JtssfefrD n A*»&T#o~xy/wg&i*sw:: i 

2.0kj^*f<ODNABMt£#iu ttSJL*:. 
7*7^5 F^^-rpUCl 1 SWHindlllgPtMcJfA 

y ? tn 3 fc/w ?*y *w x-r 

" -9" — tf Sr^J — H1"4DNA<05' SgD N AWJtS: 7 
[008 6] -eLT. i?)ffl»i75XSK«|H»)#AS 

[0087j<jCC, £ <T>WSx LfcDN Aif^tf^St^S^J 

•T, $92.0k*g^^MspIt^WLfcf^ffrDNA»r 
VA-XPCR&CioTfllWUfc. 28S<0D 
NABrfr<oa^ie?3PPf^mJ: , ), ■MMSM'AP-X 
*x* y 5— te"£ 3- KTTS£«*Si?9£&srf ■& - i: 

[0088] [3] fi»^.«*ttbUAa-X*^*'J 
9— fc'<0DNAC0#S - P^t-ecOlSjt : IjftttM'^ 
o-x*x* V 9— •fcomja^F^^-trD N AfBtfrtf) 

y 5— fe'Sr h"T& D N AjE99«0S»&3 H ^-bSK 1 3 
2ffigga»£><ftffi?95' -TTGAAAACAAAT CAGTTCAA-3 ' 

E^TS^m^«t&ffi#)^4«0fi»#^l 6 2rt»& 



0Gfflcr)T>-r-t-yZ.W l M5 ' -TCGTCGOGCTTCCACCGATT- 
3 ' T~$iZtl&yt-0zfZ7l'**?-l i 3TP 2^y"7^ 
-fcLT, MI2i?>SSfe*DNA^T->-ru-hi:LftP 

e^S-^tf»3 . 3 k*S**f<9DNA»rJS-£iaKL*:. 
^r5XSP^^-pCR2. lC^y-i'g 
>-LT. «mr9X5h-pSTPl^ffi8L, 
I NVa P " (endAl.recAl,hsdR17(r- k .H ,k ).3upE44, 
A-.thi-l,gyrA.reIAl. <f>8)0 lacZAM15A(lacZYA-arg 

STPlSr^fe. 

[ 0 0 8 9 ] * LX , JJBO«5$liH*ft#tf>«84i.r? 
X5 Kp STP 1 lC#AStut 3 . 3 klg**f<59DNA 

hW\o-X*X5fcy 9— €sDDNA^a<?5^lf#^-3 
<F>ma&& ! %2 5 7~2 7 9 6 fc— WCthZ. ttffmZit 

r o o 9 o i mmssuztmsTP i *s*r~ 

fcfcV<7Y>1.6%. 8*#XdfXl% N NaClO. 
5%. MgSO 4 0-05%J#ft^(pH7. 

o)»3i fcAirtasma, w^ffissLJtrytv^ 

y>-#$gi8£l 00mg/l C^rSi'JCtKSBt, a^li 
&3 5*Ci:Lft:^ a««^2V/V%iSatt. 3 ,^ 
P H6. 5—7. 5C«^U5r^2 4^NSiSRi 

[0091 ri«»TSi. itSlfa^^frK^SfflV 

a-x*X* y 5— tf«it«3 . 0 0 0*S/m 1 "Cfc 

[0092] Wiz. mnmsiz^-tt is 0 . viwffl^ 
S^rSL. TOi^!fiM/AO-X*X* 'J 5-t'<0 . 

[0093] ^smntrnt-mmm h wno-x*x 

[0 0 94] ( 1 ) 

yWtftffitt. -ttciy-h, y >mif&TX'h u^o-x 
- 1 - 'J VB?££fitU ^3-Xfc/8 -^3-^- 

i - y >Kicffffl§-^& t^e^coh wNa-Xt y >- 

[0 0 95] <2)S£S##Stt 
/Wh-x, -tat'^-x, ->j.— ^n— x, p--hn 

/9 -^/Pa 5/ K^rSSi: LXW >mftm%Jti*fT->K 
tZ6. bW\a-xVJlblZit?'>\<3—Z.V>£j8jj i fth 
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[0096] (3) 

4 OmM'J A - ?X.yWdmWL (PH6. 
0) 4>T*ffiSS (4 0— 9 OX;) TELBSZittlbZ 

6, b wnd-xsdu >wiftmm&r*g.m&m& i ox: 
-7 5x:#a-c. 6 ox:— 7 5 xw3®-tt&K*Stttf>l*j 

5 0%ULL£^L>t. 
[0097] (4)&£jg& 

1 OmM'J^y^ • i?JCVBSIS«?8[ (pH6. 

o) 4Hrr-f >-*i<-hU 3g#jSfiSrl85£L*:fcc: 

6 5Xrt'l 5*R5!iar. «UaS<0 9 5%J3Lh<OS 
[0098] (5 ) SfipH 

25mWJ>Wbd U^A ■ ^XV^KffJK (pH4.0 
-7. 7 ) i: 2 5 mM h 'J Xigg3g« ( p H 7 . 7— 
9.0) Zm^XBO&ZfT-ttltZ^ SipH<46.5 
—7. 5 

[0099] ( 6 ) p H?8£tt 
lOOmM'J^'JW - 92*>W0ffiM ( P H 4 . 
0—8.0) b 1 OOmMhyxig^KSBa <pH7. 5 
-9.0) £J^vc 6 0X:T24BStSH h 
U &pHX-crmm£mMfillt:bZ*>, PH6. 0 
—8. OTSSTftoft:. 

[0 10 0] (7)*iS 

io ox:. io^ra<^iiB»-cioo%*iSTS. 

[010 1] (8) -ft=Fa. 

Superdex200pg (7T^7y7 ^ 
? (tt) ) *fflV^c^^a^ovh^7 7-f-(3j: 

[01021 <9)l£«£ 
[0103] (10) fflSWJ 

lmM<0HgC 1 2 T9 9%. Z n 304^8 0%<Ojgffi 

[01041 (i i) tnmrs.yw^M 

Hyx-^^t- r 4 7 7A3b fcffiJBLTiWFSI? 

t C b . »S»SK±N5Mfi{zSS?9»-^ 2 tc^-rr 5 
smSmttLX^tl. 

[0 10 5] d<offl»i.S»l»ttM^^cr~^*X*y 
5— fe'<06*S-ft??W*H£«i.. ^f-^x • x^ro^-* 

5 —ncom&m&nt -set* t *>T*->fc. 

X*X*y^-Hf«r3-K-T4DNAJi, ;*?-/VX • X 



[0107] [43 h WND- XXteiS -^a—X 

- 1 - y vk^s?}® 

v^h-x*x*y^r-te*eyj??!ETt^ ^/l-b-xfcy 
vKtL<liy>-S»Si:i, *tt&fc4>X\ R*S$-£ 
X - h wno— xxiijS -:77m— x- 1 - y 
jg-r&^fcowt, juts***. 
[0108] z^mozm^^&mmtmmmthu 

^a-x*X* y 7— fe'fc LXit. p H 6 . 0 cCfiffiW 
jS, flUtf 1 OmMyygf^y^A • 
(pH6.0)+t< 50— 7 QKUr>^1foiWM8l 

x\ #*L<t±5 5— 7 oxw^^fia>tf>?&atc\ mz 
6 5xm 5^af^tc*i®aco9 5%fcLh<oiStt5:^r 

[0109] zcrtt&izm^&wm&^h-x 
*x* y vxte. iM^xAm^-nxi-x, 

u-XtfX* y ?-<£-<0B&;£ltf)Tfc:. "TWh-xi U V 
t> t < (i 'J > W so-X Sr^it 1 <50 

T\ h W\a-x<7)®!3itclfi^2r&J? 

[0 1101 LrfrVte&h* W&l£.\i.pH6.0<nim± 
SK, «£tfl 0mMSf«3g®?K (PH6.0) 4>X', 5.,. 
0— 6 5XKn\>rrtUP<fMS£V. Kft L<{±5 5—6 5^ 
rcOVv^-ftiHryi&are. ?$(C6 0X:X*1 5^W5Sl^tril:. 

®sco8 o%tLL<o?gtts-^rrswi»te^ h-x*x 

lfi?M4-7^ t— X*X* 'J 5— fe'«O0»fc LT . #W%% 
fe{Cj:oT:l.a}S*Ut^^X • sp.RK-1 (FE 
RM P-15044) tfm&.~t&@®&?>\>- h— X* 

y ^— trs^tf s w i: j&s-r § s . 
[oiii] 8affftttv^h-x*x*y^— fe'Ji^z. 
SS^tthW\a-x*x#y5— tffcPia. flffffifSS 

[0112] -?^f-Xt LTtty/H — X*fc«v/P 

zbwxzz. y vBBit Lriiy^g&^y^A (t 
-?-by7A) . y>-Kzi*3i*y^A c&L<i±-M*y 

ttti*. mmmmtimf $>tit>. mmmt tx 
y >mmmm. r^wsmm. 
v y x • 8iag®?83?£fl!nSv= t*<rt 
s. 

[0113] l^coffifflSK-3^T.|±#K:$3l&li5T^ 
-r/i/h-xi gtcitLT^a^tt, o. 1—5 0 
#^L<«i~2omfiifieffli-s<o*t«Rrc* 
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Wi^^* 1 , mfitOitrW* : im= 1 : 5-5 : 1 . 
#£ L<\tl : 2-2 : l^STftS. 

[ o 1 1 4 ] y fcli'J j-'Ba&tiv/i^- x 

&lzWffl±%^&* 0. 0 0 1 — Hg*>K 

*f*L<&o. 0 0 5-0. sffr&^pa-t&o&mm 
-c&a. y>« («) e-*qir-*-&«$ttX 

toiisi jjasjamK, ^ffl^ss^s ^tcjuts 

fcfcUzWfcWS*:*). ff*L<{i5 5-7 OX, 
jff*L<ii5 5-6 5X:, Ste»tL<«±6 0~6 5°C 
tMf'?. pHJi-HEC4. 5—8.0, $?:£L<tt5.0 
-6.0Ttfd<O){«a^-CA&„ i^ff=r+*^M' 

(±31^ 1-144 ^fH-e^Tf 6 . 

10116] Rjsssrra, Rjtsaoinaftte x & wm<vik 
sammm, x? y-^mamm^^m ■ mm*® 

ZmgM*&*r£X \~ Wno-x£8S ; S . 

[0 117] #f&BHii. ^ifiMhVAO 
— Xsfcx* U 9~fe'O^Tt3 J- Wno-X i: U VSI i» 

/pa-x - 1 - u ymmki-t d 1 1 T£ & . 
[0 118] *<*>i&£\ iOSUStcJB^&it&fflliUM 

tpT-t h . s?&yiv/n->-x 1 gtztt t-x 6 . 1 — 5 o 
j«sl »*K{±i-2o#ffij& t !»jrc»i.. 
[01 i9jRisifta, sjeph. aewM/Aa 

*£-*>-£t £ - $0m~X - 1 - U ym%&& Z b tfX' 
[0120] 

[0121) M.ao-x*^*';5- tfigtttt, 

[0 12 2] 38i:i8RLit8iSR8Sflt0. 4ml k0.5M 
'J ySS^X>Sdf«?S ( p H 6 . 0 ) 0.06ml.2W 
/V%hkAD-X0.6ra 1 „ MSAiO. Uml^l 
6 0-C. 2Q<frmmi0-5ffl<7>%M£.£->XgC 
#£f?jfcS-£>t. <*Ks C£>Kftf*jUR*»60,0 2'ni 

2 0#|SIRJ5$-£;fc&, 50 5nmt^®tf^£4ttfc# 



hW^-x£jnPJ>K^U£#3£«£ UWftt L 
[0123] 

[SS8t#«i] ISKh W\n-x*x*y9-H£<?)»* 

mi - 1 ] nwmmnmm 

Af;W-^fTBt-^7<5XSK-l (FEBM 
P-14567) KASffifB^hWsn-X*X;fty 
3~4£<?>%MimTcr>± o iz LXf}'>t:, 
[0124] (mm) f^XdfXl%, W<yh>2 

%. bw^~;uK*-**ir«Jfttt (pH7. o) i 

0 0ml S500m I KvyjVfttvf+r—y^XzlZ 
Ail, 121X2; 20^fa5T-h^L'-^S@Lfet<0 
;\'f-/^X - Xfrot-t^ ^XSK-lSrlS 
5 5r{CT 1 6B$fS®fc oSSSILfctOfc- 
4: US. 

[ 0 1 2 5 ] 3£*5 1 <07 r - * v 

L^m, mt&%M2v/v%zmmL. 5 sr. ph 

6. 0—7. 0C^U^fel8(^|B^ySl i flt«L 

[0126] ( WgPSi ) ^St L^ig^gtZ^^ 4 
0-6 0%<7)fi^i^fc: ! 2:6id»WL. ^tft^v^ 

w&ovj* • ?x.ymm& (PH6.0) izmmik. ;• 
m£M&mizttLxmm£iif±\ mm&bujw-x*, 
x*, v 9— *£ffl£3 5 o*e/m l <msmmz 1 0 m i 

[0127] ('f^-V^^ts-vh^^-f-) 1 Om, 
MU^SWry^- ^x>-lsg«» (pH6.0>CJ: 
itffftUTSKge 1DEAE1 — 3-/*— ;l^6 
5 0M m) ) JtBSaSiS* 

mSDL. 5#5Aig*tf)0— 0.4M NaCl^^g 

[0 128] {mfc9w?\-7<77 4-) 4 0%ffi«lt 
^*«td»caaKry*-^S:^L«:i OmMy 
^y<7A- ^x>S5gS?g (pH6. 0) tci^t^W 
fl:L3t. TSKgelPhenyl Y—zt-rt-tVb 5 

om (mv~<«)) *w*>fz*iJMz. iMU^m^m 
y^-^^mm^-mmm^mizx-yxmuL, #mft 

[0129] (Wktv^h-y^y 4-) 0. 3mMi; 
^rSidtCaC l 2 S-^ffl£t^:l OmM'J v®W?y»? 

a • ?xygaggr& (pH6. o) K^x^ffi-fkL 

^ PENTAX GH-081 JbJESf 
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mM'JygWU^A- ?xySag@& (pH6. 0 ) CO 

10130] (^r^n^h/^^-f-) 0.2M 
NaC 1 ^(BL^l OmM'J VBWU^A • ?xy$ 
««» (PH6.0) lZ£r>T*mtt.L1Z. Super 
dex2O0pg^f7A (^r^Vv-r ^-f^? 

«*)) ±iea5*fifS8Sfgfs*mBflU. rat*s«8tT 
(01311 (*-f7^r;j?>jr?y^T$Ky^f6& 

K £§5^ fc i 5 — #W n*> K L^ffctii £*Vf . «— * 
[0 132] [JHWI1-2] f«SBI3W>#*rt?fSW 

mm i-i -cis^l^ss k w\d-w* y 5- 

[0133] (l)ffffl 

V>&?xymmmi& (PH&.O) 0.06mK 2W 
/V%hUAO-X0.6ra 1 . M&fcO. 1 4m I £S 
£U 6 or, eO^fflhV^ta-^^RJB^-o 
fc. KJE81 0^-^)^tCJ:r>TRIESri?it$^, - 
«OSJEff±?ff*»f, 0. 0 2m 1 *&0ftU ^AO— Xffc 
^@|^;V-3-XCII— fXV73- (SBK*6lgX« 
(tt) ) £3ml2jBi.. 3WT2 0aiBRJ63-tafc*» 
5 0 5 nmT^K^S-^HtieJ^-Srffl^TSteU, K 

* yum* 5A^i ^isaMte? nvh^^f 
-•cant*, ^mmmx-fi -nv?-*- 1 - y y& 

(01 34] fgS®8g&0.4mli:0.5MgHg 
S«fS (pH6.0)0.12raI. 0.5M^-^3 
-X- 1-yygS- Na*jgJS[0. 1 2m I . 0. 5M 
^A-^-JMcSRSO. 12m l. M*0.44mUI 
#U 6<TC 6 0^Rj6^10^S«0^KJ:-3-CK 

1 HHKU ^a-.xl«K*^A'3-.xcii--5 l * 

h>73- (wmrnxm «*> > S3m lan*., wasx- 

2 O^raRJE^JtS, 50 5nmrO«8beJKSr#« 

fc. KJWib«*TSK)ge 1 Ami do 80 
(mv- <<*) ) SrfflV%fcSEffiR«c^DVh^9 



[0135] *<0*8*> RJE<?ih?«tf^^^3-X 

amteta y >Wftm -t t . -r&£>*> . y >i8#arFT h 

^vi-a-.x-i-yyeSr&jSU fnrzi—xbfi-r 
ti>n-x.- 1 - y v&fcfeffiStf&fc^/l^f'-i'^o 

t y yie$-^fg^- ■& t «i& Viz . 
[0136] ( 2 ) mwmmt 

( 1 ) coh-v^n-x^Rfl5^^®$rOTiOt<7>K:® 
l'^Tlloy>'K«-»HJ6£fir-5 5 , S:fci^. **hWN 
o— .X, — X, 'fVTrt'h— X, tah'^. 

T)!rayv&#»SJES:fro7tfc£<*K V^filt^W- 
XtfO^iS^fgtf) bixtcfr-y tz (3c 1 ) . 

[0 1371 <3)^Si&£ 
SKM/ad-x*X*'J 5--tfgttS:*iM (40 
— 90X2) •CfTofcfc.r-^ h lx^NO-Xftl 'J vgtftti? 
SJB«0Sa^aK<±7 QV—7 5*C-f+iSt\ 6 0"O-7 5 
x:<^^TS?*?SScoj!«j5 0%ELfc.5r*tfc (ID. 

[0 138] (4) f&SSgft 

mwmmmz&mi&m (40-9 ox;) ci s^hih y 
^L/cti^>. 6 5x:mmrc. mm<?>9 5%uLt«o,. 

[013 9] (5)HpH 

h UAD-^X* y 7~tfi§ffiElSgCffl^& 0.5M 

vymmymmm (pH6.o)^mco.5m 

'J^'J-)A • ^xy^fffifS (pH4.0~7. 
7) t,t<Ji0. 5Mh-yxffiSSS«?S (pH7- 7~ 
9.0) 5rffl^ta6^^!:C^. mMpWi-6.5 
~7.5t*^ (S3) . 
[0140] <6) pH$Sfi 

ffS hix^a-x*x* y 3-*m$mi 1 OOmMy 

ygb*y^A- ?xyi§S«?g ( P H4. 0-8.0) t 

loomMhvxtmmmm ( P H7. 5-9.0 ) 

6 0 x:-c 2 4 B$ra^ y^f- j. h t fc^, #PH 
TcmmS&ZmiLLtzbZ*. PH6. 0-8. Ot 

smx-b^iz (04) . 

[014 1] (7)*«S 

i(tlthW>a-x*X^y9— tf»*78ES:l 0 0*C, 1 

10 0%3fe?SLTV^. 
[0142] (8)^ft 

Supe rdex200PS (7 relist 'M^f 
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10 14 3] (9 ) 

co 1 441 ( i o) tm&i 

ftShWNQ-XThX* U 7— tf»*aK»iaK 1 mM 

HgCl,?9 9%, Zn sb 1 T8 0%tO}gtt 
BL*^M^»^ (3*2) . 
[01451 ( 1 1 ) N5t3ST5./&ffiy3 

[0146] 

[5Sft$2] W^^\n-.X5i:X*y5--tf£:3 
- S D N A £#trf&8l;t D N ARISim*. D N 

[IHS0?2-13 IfefetfcDNAOlSS 
,-KU'<rh>'2%. PSJtdfXl%S:#«^--&^Jft (P 
H7.0) 5ml •&gS»'gfc:A*U 12 It:. 20#I3 

t7^7XSK-l8^fitU 5 5-C-C14B#fS«i: 
3tg*L,fc. iirSraaaEfcL. RkiSftSlOOm 1 £ 
5 0 0m 1 Av7;W77X3tCjUt. 12 1X3. 2 0 
TXS^- h ? Lfe *> <04C 5 U 5 5t: 

£>«{*:£#SiU 0. 1M EDTASr&trO. 1 5M N 

ac \mm ( P H8.o) «c®sLfc. cficr^o^ 
^^•r-^- (mmmm) *4m&/m it**,* 
oizmt. 3 7xrc2 o^m^izmt d k*:t&. - 

80-C-C3 0#EiatSsUt. flRtft. 1%SDS2;0. 
lMNaC l**Cr0.1MhUX-SISag®flS(pH 

9.o> £^*T6ox:c;8ai&i.fc. tfaita, imM e 

DTASr#tf 1 0 mM h • iggSlgSng ( p H 8 . 

o) (te^sse) -cffifotJt^xy-y^^Jnir 

«L^«Sfefe«cDNA?:»?XL. dft.S-7 0%. 8 0 
%. 9 0%x^/-/Hc-5-iv^tt5^To?f Lfc^. 
TE«85?$t=iS»Pt7t. dilfcRNaseA (£✓?"?) Sr 
2 0/ig/m li:=S:ii:aclB^. 3 7trC3 04H3K; 

£SBKU 7 0%, 8 0%. 9 0%x?/—MZ*tl? 

[0 14 7] [581012-2] M/AD-X*^*'J 
^— fef&3-h-rSDNAi^)5' SDNABfft-^Kl^ 
^0*2-lTPSLfcS^{*:DNA£HlndIlI. BamH 

i. Psti. saii. zco&iz&n&fmmmTwm l . r# 



SCtOt'fDi'iGene Screen Plus 
Hybridization Transfer M 
embrane (fi^) — K^I4S 

iZ&rt&mm^ 2 £5cf h UAO-W* U 9— fe* 
ON5fe^cb8*^ 1 3#gorS yg!g^<Z>Gln-Leu-As 
n-Ile-Glur-Asn-C*Six&S^lt:^&. 5' -CARYTNAAYA 
THGARAA-3' "CaiSixS ffi^<75* U ^7 ? P^f - KTN3 

N ABrtf-fc Southern. E.N. t>0yftm{Z. Mot -Biol . . 98: 503 
-517, 1975) CKittfVA'f *W a >ZH 

[ 0 1 4 8 ] Z<7)t § 0VW 7V -t*-^ a ><7)3ift- 
fi. 5XSSC. 1%SDS. 10%JStr^h'J 
>\ 0 . 5mg/ra 1 N A«*6«r«jKK4>Jc 

fcv>t4 2'C-ei 6— 2 0^H^W7''J^'fXS:tfV\ 
•?-<75&2XSSC. l%SDS*>^S^Sg'ftCT5 5 
KTC3 oa-ScOlM 7/1^ 3EhM oySti^Lfc. 

1 0 1 4 9 ] *tf>J&3£. Sdffi»3gHindHI-C83fflrLfc*<; 

ClTHindl I I-CWSt Lfcm&fcD N ASrSST^O-X 
y/V-m^tSUt. #2*0k;!g£*ttf>DNASf#-£DE 
81^--"?- (Vvhvy) Srffiv^TJfcBL-Jt. tttBU 
ftDNAR^^SK^^-pUCl 18<0Hind ? 

^HM.coii jmi 09 (mmmm)) i o 

0/t 1 te&n*. *#TJC3 oa#a«. 4 2*rC4 5&., 
SJBiaL. SOC^ifii&iDi-C3 7X;?l^ra®t 3iS 

trfiii-cw^. r^o-xy/um^jtsni&tf^. DN 

ABf^rSrmaitPI^^a^^-htipStTt. -Wo; 
VK±fcS^ LfcDNAIJ«P TSIS t TN3$TO' 

~-f t LTU^t nas<o^T?i^y^>f r y ^ -*f- 

StRL. 2.0kffiS«<^HiwlIH»fft-S:^a->-(tL 

[0 150] i(7^fflKU!t«ai.r^XSHS:Hindni 

» 2 . 0 k«3£*t0^feflcD N ABrfr^ D E 8 1 ^.-^ 
-&fflV%Tfl6JiJLft. i*mUJtPNABfW±fi#&«® 
CiitO.SkKl.O k«SttO*$ S (C/J^fr-ffc 
Lftft. RTG pUC18 Snal/BAP + L i ga 
se (7r*Vy7) SSv^T^XS K^^-p U 
C 1 8«0SaalSB&t:ff ALfc. C:«fflMi77 
KSr^VtT-ri'b-fe^ E.coli 109 



(13) 



JgSH*! 0-327887 



FP {5'-GTTrTCCCACrrCACGACG-3' ) SVRP (5'-GAATT 
GTG AGCGGAT AAC-3 * ) Sr7*^-f V— i: LTPCR£fi^\ 
pUC 18(cfflAL^DNA»frtf0l»|@$:ff^^* RJtE 
^Wi. 9 3rT2#FSM*L*:{2L 9 5Tmfl\ 5 
5*CT1#3 0;#. 7 2X;T3#<W4?^£3 0tII» 

oau^*»t, «atw7 2x:Ti 5^«at^* kjCtS 

^ 2. 5M NaCl) t60/i 1 felX*C^L. * 

bws^isu 7o%x^y-/n?gH*a. asseat 
a£P88Lj£* zcodw AZ^yyu-h t PR I 

SM Dye Primer Cycle Seque 
ncing Ready Reaction kit 

DNAWt^a*?^**? 
V\ DNAy-^xyf-3 7 3A (App lied 
Biosysteras) T#WLTJ^K?9S:**t5gL 

enetyx-mac (v:?h*>xr-S§fg<t*)> £f8 

WCJWfU 2,Ok&^<9DNAffifrc^Sffi58«: 

[015 13 CMWI2-3] «4M/AD-^ 
tf*3-K^SPNAf03' *SDNA»r#£> 

1380} 2-2 ~CftM L^Si^C*S«I88^Msp IlSSIffi^J 

fc\ WI«2-2Wa^*Lfc2.0kaaW«Iin 
dUIfflBfDNAK^*M(CMspITfljKL. »90. 2k 
IB^^DNAKfrfcWRU iixSrRandam P 
rimer DNA Labeling Kit ($i 

m (*) ) m^^y^Ar^>f7-DNA^yy 

-tCBfie t Jfc D N AWi-itfwvf /D^Hfc-ya 

CO 1 5 2] i<?)fc * <VW 7 >J ^-5/ a ^Wfttt 
tt. 5 XS SC. 1%SDS, lQ%%ti$t?*Xh l J 
0.5mg/ml1f^^DNAa>6#&^#fc: 

-5-CO&2XSSC. l%SDS*6&fttt»M><C?6 5 

(0 1 5 33 ^-"C. ^»W2-2-C?^U^S55^fb 
P I JaRMOSSEW £ «fc > 5 P -TGTGCTtTGCCATCA 



CG^CGTGTA-3 , at^ , *AT^GCX}C^GGGaGCCAAAGC^GT-3 , T 

U HSSW2-l-C^L^3Sfe*DNASr®l(K 
S^MspIT'^ML^. DNA Ligation K 
it (SaSCK)) t«V^"C9-f y-^aVtfiFVK £ 
^)DNAjfvri/-h, TL25tf/TR£T?>f fc 
LTAmpliTaq DNA Polymerase 

fe. KJ&£fHi. 9 5X^3^*0^ 9 5*CT3 0 
#f3. 6 5X:r8«IIIW^^fr3 2BW0SLT«* 
6. &ft£7 2-C*Cl 2iHSlMU:, £tJE?££T#o 
LKtZ*. »2.0k83|^DN 
AWJW«ffi£*ut<?>T\ T^n-xmOi^DN 

L*r. ttmL^DNAWmilS^ay5!!«^J:->T0. 5 

a»6 r. o kmMnn^z&mwtisK®, rtg 

PUC18 Ssial/BAP + Ligase (7r/W 
S^T) tfflV^T^xaK^^ — pUC18<?DSnftI* 

-rJ'Hs/l' E.coli JM109 (4ffli(*>) 

r?4^-fcl,TPCR*fro/fc. RJ&^^ittllU^ 
DNA»fr£f&SL. W^SfflDNAJ:iSL , 
fc. *LT. d^ODNABrfrSrirvrV-ht LTPR 
ISM Dye Primer Cycle Sequ 
encing Ready Reaction Kit 

7 3 A (Applied Bi 
osystems) 7?#»LTtta^t«ffibfc. 8fc 

TYX-MAC (V7 hW-B%(»)) Sffl^tW 
«U hl/AD- X*^*U9— : fcfSrn— Kt^DNA 

0«^<3i!W*«)eLfc. 9 1 9fiS«cOSMi:^» 
01 2 - 2 TSfcg fc «*rtfr& <I t K J: ^TWSWS: 

f W\o-x*A* y 5— tf Sr 3 - H-f-fc D NAiOp 

*\ 4fc„ «*ftaH>-^T»K:**3 4 0aBW^i! 

[0154] [P3£#l2-43 «*£T9;*5KpS 
TP 1 fcJgfra^yKSSTP 1 coHS 
IQEiK! 2-3 Ti&g L fc«£ffi#i ± 9 . hW\tt-x* 
X* y S: K^* D N ABJ^BHtta K >i:S5 

1 3 2^a*^OffiM5'-nGAAMCAAATCAGnCAA-^ , 'C 
^$ti4»^U^5^V^K5TP2k, 
a^^T«59^i>ii"^E?J#^4tfr>SS##l 6 2 
a»£<ogj?8<or y^S^B' -tcgt og cgctt ccaoxat 
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1-3"Ctk9M * U f V K 3 T P 2 

— h&U 5TP2fc3TP2«rT9>f v-tLTPC 
RZft^K 3.3k«Bl^tfr)DNABrn-S:»3t. 
[0 155] CI«03.3kteS«f)DNABfft-Sr, Or 
i g i n a 1 TA CloningKit ( Invitroge 
n) SrJBlrVt. r^X? K^-pCR2. 
f->-s^*filINV«F' (endAl.recAl.hsdl 
17(r- k ,n +k ),supli44.A-,thi-l.«yrA,relAl, *86 lacZ 
AM15A ( lacZYA-argF) , deoR* ,F ' ) fS^v^AStTV^ 
3. 3 k^*t«DNA»ffr*<«lAa ! i<Tisa«iP'? 
XSKpSTPI (05) £3r?-&®©l6JS*&&ST 
P 1 

[0 1 563 ±lZ<W&mm±$m STP l SrEscheric 
hla coli STPlfc#£L (SffcS-f- : FERM P- 1 

616 2), jMmm&i&x^Jom&w3m£w& 

[0157] -eLx. jg«iE}«fcActeaisTPis-«# 
u t&mmphmmzr? * s hp st pifctttfju 

^ALfe»3.3kJ@»*t<0DNAKfr<05' M*»6 2 
6 8 6 JgS2 roffi^JHPBf £1fo rt: . *<rmWgM 

[0158] COEJiHi, !«S&2-3T*fe5gUti8ft 
iM/;\n-X*X* U 7--t?«9D N Ag£9«E$Wr 
3«SS#^2 5 7~2 7 9 6 fc-SrTSC fca*W33 

[01593 

[*Jt^3i jb^skj&^&stpi *gsi 

C3£M#«3 - 1 ] SLgWJtSSft t- 1/ad-x*x*»J 

^hhUrh>-1.6%. »SI^1.0%. NaC 

1 0. 5%%1S*?T&t&t& (PH7.0) 100mU5 
0 0m lH#75;*:3fcA*U 1 2 1*C, 20#fS*- 
h?ls-7ltl^fctt«'9Wmi.fcl Omg/mir 

2 t>tuz& , mm*®m stpui &&&m 

U 3 7nT16^HHIfeSi:3^gLfet>WSra^« 
fflk Lit. 

[oi6o]«*5 icr)7T-x>?-<zmmmtmiB. 

)&9*§i6 ( P H 7 . 0)»31 £A*Vti«a&. ^afrF 
LfcT VfcTv- U >*|glK£ lOOms/lC^S 
.fcotciSBnU ia££3 5-CfcL*:gL Wmm.2V/ 
V%£g«LT. 3 5"C. pH6. 5~7. 5l=«J5L 
2 4^SBl^«fB*^ ttz. 

[0161] mmr®, qtmiiwmizmmtLwm 

Tiftl 0 0m 1 itXimLtl®, lOmMpSSSSflS 



(pH6.0)S3 lftT^-C, ?H£10 0ml£Xi8«S 
9~tfiSttti3 , 0 0 0#&/m 1 X'h-r>fi. 

[0162] mz, zcnmmm&mmmi -itm® 

[0 16 3] [SS&093--2] ttii;UM!k&KWM3 

* y ?-v<om*iem®mm&m 1-2 

[ 0 1 6 4 ] ( 1 ) &m 

b zmmtztia y >-ss»»-r ■& . ^*>^ . 

^3-xt^-^3~x- 1 -y>K£3=j£U ^ 
j\,a-xt/3 -fivzi-x- 1 - y >-SM;:fls/H3-$& t 
^>V(T> h W\a— t: y . 
[0 16 5] <2>Si£ftlStt 

[0 1663 (3)SffiSffi 

4 0mMy>-K*y^A- ^X>|ga^?S(pH6. 

0 ) 4>T&ffi£M (4 0—9 0X:) Tfc&ZittztZ 

j-WNo-xjny vwbimjm-Mm&mii ox; . 

—7 5-C#3fiT\ 6 0*C~7 5°Cc0KH-CS^ftC0*fj 

5 0%iy±S^L-fc. 

[oi67](4) m&$m 

1 omM'jys*y>A • 9x.y«mmm < pH6. 

^, 6 5°ct-i 5^jaa-c. %axm(»95%&±<r)m 

[0168] (5) SSpH 

25raMyyK^y?A • fxyffifflm (PH4.0 

—9.0) SrfflVAT 6 0*CT1xJS£?f o ^ fc <r ^> . 
pHi46.5--7.5-CA-?«:. 

[0 169] (6) pHSStt 
1 OOmMy^iSt^y^A • ?XVgSgHK£ (PH4. 
0-8.0) i:l 0 0mMhy.X -iSBaSIKS (pH7. 
5~9 . 0 ) &m^X 6 OX:-C2 4^ffl^ V^r^- h 
&pHT<mm£&*miLt;i:Z*>. PH6. 0 
—8. o-c£5rc*ort:. 

[0 170] (7) iteS 

10 ox:, 1 oftfgmttg&x-i oo%*JSt3t. 

[0171] <8)^S 
Superclex200pg (7 r^V^T 
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[0172] ( 9 ) m%f& 

iftS-rt>S»3HE£tt4. 6~5. 2T3l>-5fc. 
[0 173] (10) 

lmMCDHgC 1 2 -C99%. Z n SO,-C8 0%<7>fflt 

toi74] ( 1 1 ) Njfcagrs smm 

Vlr-tW- r 4 7 7 AM J Srfllffl UT#«T Ztf 
^ 2 \Zifr?T S y KE3^ L"0 "tf: . 

[0175] zom&frt>, mmtttfrnhu^a-x 

[0176] 

[3360*4 3 «JliiHfttthW\n-x*X*U.9- 

[mffi«4 - 1 ] mmi-?^h-A*x* y 5— tf<?> 

Kt#idf^l%, ^U'<7'hy2%, vyH>-^l%S 
■&*r$-6i&fi (PH7. 0) 1 00ml i500m 1 /< 
»/7/Ptt£v.<-V-75*n£A*l, 12 1°C. 2 0^ 
fBMr~ b 9 U-:rS& UJt <0fc. Mf-A* sp.RK 
-1 (FERMP-1 5044) 5 
5*Cfc:T 1 6B«S!jgfc d^*Lfet^S-S^S7Rt L 

101 77] m9.5 l<7)7T-*yf~lZ&B^*Z.l 

#W'by2%, -?7Wh-.*i 
( P H7. 0)»31 £A*lTiSaU i&££55"Cfc 
LfcSL ®J«iKS2V/V%$6^L, 5 5-C, P H 
6. 0-7. Ot«!$L^* { ^4 0B«aji^¥^«L 

[0178] naKktmc-umtzJi vmt* 

*««u ±5tt:«is?r 8 o xmuzmm U firffi L*: 

mmmm ( p h 6 . o ) izmmm. n t««8&:*f t 

TjSSfSrtrV^ »«a»2 0 0*ffl/mlJffi»*«E*2 

[oi79] Lmmi4 - 2 ] ^VPh h- Wn 

iss8sCT4 - l-cms&t^m^&^b-^^u 
&mmsLk.m&m3 - 1 T$mLfcmmz.w y> w»o 
—Xt^X* y j—tmwmBLi^x . ss^ttvu — 

[0180] %xm.\Z-?ji<b-xm&.3 ow/w%. y 
ViSStSlOmM, a^g-iomffi/sfc^i-t^c 



gS&nU »8»g®iK-CpH5.0lc38gUt. RJSli6 

okk4 smsm-iti. sjas^ih«io4i-®ioo°c 

1 Ami do8 0#5-k (JRV— (9=) ) - fSMiB.7 
-feb-hU;U/* (7 6/24) , Sgat0.8ml/m 
i n, /}7J*W&8 0'C^ S^ISWffShodex (^ 
(«) ) £tfcai#&fc^*ilSS«#?u?^? 

/l^-X- 1 - y >-K<±E#3K£:&4 jf^sa&^A* 

[0 181] S|t7^h-x»6 5%*«f^NO 

[0182] 

•fi^XKtf-) fci9-T59~t? (SiSliSil <fc) ) 
0W/W%, ®&*^fc'3<o-7/n*-xifK8 0% ) 

fc. HS|W4-l-CP9SU?tffi«liMM^^Q-^*^ 
#U 7— fe*SS^7gfc»l^4 - 2-C^LTtVN'-^;^ 
sp.RK— 1 (FERM P-l 5044) coffitj&tt 

sSfco i o&mzK&iioizmL. y>-sai; 

JglOmMt^&i^^U^St'&U^A&jHiT. 6 0 t 
U pH5. OT4 8NfB»65S^ Sn^lOOtti 
1 0^lM!tLT»*Sr*iS3^. V 

toi8 33 c <v%j&m$:&mtx'W& l . 
esstriBiSLfca. «s*«;7 5%a'e^L, M/ao 

Cl^)iSlia$rlUfi0i4-3i;|iISI{= 

^■37t')e0SiJ-&li^3-^2. 8%. bW\a-x 
63. 2%. 7;Uh-^2 0. 5%. b'J^-X 
5. 1%. -e-<?5fi6v;Ph^-y^!ti8. 4%Tft-5^:. 
[0 184] 4^:, 1?iSRJiE?RtH^J-l 1* 

SJni. 5 5X;T8B|®KIE§-fr. <r^-ci ooxi-ci 

o*raaiB»ur^)f2:*«§^. ;«aEii?sei 

[01851 5 £>C CWh U/NQ— ^igif^liSS*?e 

[01863 a±<nm^t>. tmx.mm:V^su- 

i i: **** & d t tut . 

[0187] 
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XSK-1 (FERM P-14567) f&3tW)if£&f£ 
tt«fe*C J: 0 . fitt Jt ffgtfS: h Wm*-**** u 9— 

[0 1 88] Z<V&0^ ®M£ffl?&&hU^V 

[0189] 



2686 



Cffift 

Genomi c 



DNA 



««: SK-1 

^Sr^-ne-^ : 5' UTR 

1- . 278 
^*&£Ltefrffi:E 
*m£*-riW: CDS 
^tSa: 2 79. . 2 57 3 

«**3cfB*: 3' UTR 
fffcEfflE: 2574. . 2686 

mk&m&h&ttt; : E 



TTCCGAAAGA TTTTACTGTA CCATATGATT GGATGGTAAA CTATACTCTT CTTTATCATT 60 
CGAAAAAATG TAAGCCCATT CAAAATGATA GTTTGATGAC TCTAGTTTGT AAAAMTCAT 120 
AAAGGAGTTC TJTTTTGGGC TCAAGGTTGA AAACAAATCA GTTCAATCAT ATGCTGCTAT ISO 
CGTTCTGACA CTTTTGATTG TGCTGATTTT CCAGATATAA ATCGTATCAG AATCAACATC 240 
CGTCAGAGTA AAAGAATAAT GAAACAGGAG TGTCTTAC ATG TCT TGG TCA ATT AGC 2% 

Met Ser Trp Ser lie Ser 
1 5 

TCC AAT CAG CTT AAT ATT GAA AAC TTG TTA AAT GAA GAA AGT CTC TTT 344 
Ser Asn Gin Leu Asn He Glu Asn Leu Leu Asn Glu Glu Ser Leu Phe 

10 15 20 

TTC ACT GGT AAT GGG TAT ATT GGT GTA CGT GGA AAT TTC GAA GAA AAA 392 
Phe Thr Gty Asn Gly Tyr He Gly Val Arg Gly Asn Phe Giu Glu Lys 

25 30 35 

TAT TAT GAT GGT GCT TCG TCA ATT CGC GGT ACA TAT ATC AAT GCA TTC 440 
Tyr Tyr Asp Gly Ala Ser Ser lie Arg Gly Thr Tyr He Asn Ala Phe 

40 45 50 

CAC GAT ATA ACT GAT ATT AAC TAC GGT GAA AAA TTA TAT GCA TTC CCT 488 
His Asp He Thr Asp He Asn Tyr Gly Glu Lys Leu Tyr Ala Phe Pro 
55 . 60 65 70 

GAA ACG CAA CAG AAG TTA GTG AAT GTC ATT GAT GCG CAA ACT GTT CAA 536 
Glu Thr Gin Gin Lys Leu Val Asn Val lie Asp Ala Gin Thr Val Gin 

75 80 85 

ATA TAC TTT GGA GAA GAA GAA GAA AGG TTT TCG CTT TTT GAA GGA GAA 584 
He Tyr Phe Gly Glu Glu Glu Glu Arg Phe Ser Leu Phe Glu Gly Glu 

90 95 100 

GTC ATT CAA TAT GAA CGG CAT CTC CAT ATG GAC AAA GGC TTT TCA GAA 632 
Val He Gin Tyr Glu Arg His Leu His Met Asp Lys Gly Phe Ser Glu 

105 110 115 

CGT CTG ATT CAT TGG CGt TCT CCF GGA GGA AAA GAA GTC AAA CTC AAG 680 
Arg Val lie His Trp Arg Ser Pro Gly Gly Lys Giu Val Lys Leu Lys 
120 125 130 
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TTT AAA 
Phe Lys 
135 

ATT ACA 
He Thr 

ACA GTT 
Thr Val 

GTC GGT 
Val Gly 

GAA GGG 
Glu Gly 
200 
TAT GCC 
Tyr Ala 
215 

GAA TAT 
Glu Tyr 

TTA ACA 
Leu Thr 

CTT CGA 
Leu Arg 

AAA TTA 
Lys Leu 
280 
TAT TTA 
Tyr Leu 
295 

CAG GCG 
Gin Ala 

TCA GCA 
Ser Ala 

GGC GAA 
Gly Glu 

GTG CCA 
Val Pro 
360 
ATT TAT 
He Tyr 
375 

ATG GGC 
Met Gly 



AGG TTA 
Arg Leu 

ATT GAA 
He Glu 

AAC GGA 
Asn Gly 
170 
TCA GGA 
Ser Gly 
185 

GAT TTT 
Asp Phe 

GOT TGT 
Ala Cys 

GTT AAA 
Val Lys 

GAA AAA 
Glu Lys 
250 
CAT GGA 
His Gly 
265 

TCA TGT 
Ser Cys 

GAT AAG 
Asp Lys 

CTC CAA 
Leu Gin 

GGG CGC 
Gly Arg 
330 
GGG TAT 
Gly Tyr 
345 

GTT TTC 
Val Phe 

CGA TAT 
Arg Tyr 

CAT AGA 
His Arg 



ACT TCA 
Thr Ser 
140 
CCC GTT 
Pro Val 
155 

GAT GTC 
Asp Val 

CAT GCG 
His Ala 

GTT ACT 
Val Ser 

ACA TCA 
Thr Ser 
220 
AAT GAG 
Asn Glu 
235 

GCG ATC 
Ala lie 

GAT CGT 
Asp Arg 

TTG ACG 
Leu Thr 

TTT TGG 
Phe Trp 
300 
GAA GGG 
Glu Gly 
315 

GAT CGT 
Asp Arg 

GAA GGG 
Glu Gly 

TTG ATG 
Leu Het 

TCA ATC 
Ser lie 
380 
AAA GGC 
Lys Gly 



TTC ATT 
Rie He 

AAT TTT 
Asn Phe 

TCA AAT 
Ser Asn 

AAG CTC 
Lys Leu 
190 
ATA GAA 
He Glu 
205 

ACA TGC 
Thr Cys 

AAG TCG 
Lys Ser 

ATG ACT 
Met Thr 

CCA CTT 
Pro Leu 
270 
TTT AAT 
Phe Asn 
285 

CTT TAC 
Leu Tyr 

ATA CGC 
lie Arg 

TTT TCA 
Phe Ser 

CAT TAT 
His Tyr 
350 
ACG AAT 
Thr Asn 
365 

CTA GAT 
Leu Asp 

GCT TTA 
Ala Leu 



TAT AM GAA CTT TTC 
Tyr Lys Glu Leu Phe 
145 

TTT GGG AAA ACG AAG 
Phe Gly Lys Thr Lys 
160 

TTT GTT GAT CCA AGT 
Phe Val Asp Pro Ser 
175 

TTG ACA GTC TCG GAT 
Leu Thr Val Ser Asp 
195 

ACA AAA ACG AAA CGG 
Thr Lys Thr Lys Arg 
210 

AGA CTA AAC ATT GAT 
Arg Leu Asn lie Asp 
225 

GTT GAA ACT GTA CTC 
Val Glu Thr Val Leu 
240 

AAA ATA AAT ATA TAT 
Lys He Asn lie Tyr 

255 

CGG ACT GGT CTT GAT 
Arg Thr Gly Leu Asp 
275 

GAC CTT AAA GAA CAG 
Asp Leu Lys Glu Gin 
290 

GCA GAT GTA GAA ATA 
Ala Asp Val Glu He 
305 

TTT AAC TTA TTT CAT 
Phe Asn Leu Phe His 
320 

AAT ATA GCT GCA AAA 
Asn He Ala Ala Lys 
335 

TTT TGG GAT ACC GAA 
Phe Trp Asp Thr Glu 
355 

CCT GAG TTA GCA AAG 
Pro Glu Leu Ala Lys 
370 

AAA GCA CGT GAA AGA 
Lys Ala Arg Glu Arg 
385 

TTT CCA TGG CGA ACA 
Hie Pro Trp Arg Thr 



ATA CAG GAA 
He Gin Glu 
150 

GTG GTT TCC 
Val Val Ser 

165 
GAT CCA CGG 
Asp Pro Arg 
180 

ACG GTT ATT 
Thr Val He 

TCA AAT CTT 
Ser Asn Leu 

TTT CAG CGA 
Phe Gin Arg 
230 

ACT TTT GAA 
Thr Phe Glu 

245 
ACA GAT ACG 
Thr Asp Thr 
260 

CTA TGT CAG 
Leu Cys Gin 

CAA AAG CAC 
Gin Lys His 

TCT GGA GAT 
Ser Gly Asp 
310 

TTG CTA CAA 
Leu Leu Gin 

325 
GCT TTG TCA 
Gly Leu Ser 
340 

ATA TAT ATG 
He Tyr Net 

CAA TTG CTC 
Gin Leu Leu 

GCA AGG GAA 
Ala Arg Glu 
390 

ATA TCA GGA 
He Ser Gly 



728 



776 



824 



872 



920 



968 



1016 



1064 



1112 



1160 



1208 



1256 



1304 



1352 



1400 



1448 



14% 
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395 400 405 

GGA GAA TGT TCT TCT TAT TTT CCA 6CT GGA ACA GCT CAG TAC CAT ATT 1544 
Gly Giu Cys Ser Ser Tyr Phe Pro Ala Gly Thr Ala Gin Tyr His He 

410 415 420 

AGT GCA GAT ATC GCT TAT AGT TAC GTT CAA TAT TAC TTA GTT ACG AAA 1592 
Ser Ala Asp He Ala Tyr Ser Tyr Val Gin Tyr Tyr Leu Val Thr Lys 

425 430 435 

GAT TTG GAT TTC CTA AAA TCT TAT GGA GCT GAA CFG TTA ATT CAA ACA 1640 
Asp Leu Asp Phe Leu Lys Ser Tyr Gly Ala Glu Leu Leu lie Glu Thr 

440 445 450 

GCT CGT CTC TGG ATG GAT ACC GGA CAT TAT CAT GAA GGA AAA TTT AAA 1688 
Ala Arg Leu Trp Met Asp Thr Gly His Tyr His Glu Gly Lys Phe Lys 
455 460 465 470 

ATT GAT GCT GTA ACG GGG CCT GAC GAG TAT ACG TGT ATT GTG AAC AAT 1736 
lie Asp Ala Val Thr Gly Pro Asp Glu Tyr Thr Cys He Val Asn Asn 

475 480 485 

AAC TAT TAC ACG AAC GTG ATG GCA AAG CAC AAT TTG CGC TGG GCA GCC 1784 
Asn Tyr Tyr Thr Asn Val Met Ala Lys His Asn Leu Arg Trp Ala Ala 

490 495 500 

AAA AGT GTC GCT GAA TTA GAA AAA CAT GCA CCT GAT ACA TTA GCA TCA 1832 
Lys Ser Val Ala Glu Leu Glu Lys His Ala Pro Asp Thr Leu Ala Ser 

505 510 515 

TTA AAA GCA AAG CTT GAA ATT ACT GAC GAG GAA ATA GCA GAA TGG ATA 1880 
Leu Lys Ala Lys Leu Glu He Thr Asp Glu Glu He Ala Glu Trp He 

520 525 530 

AAA GCA GCT GAA GCT ATG TAT TTG (XT TAT GAT CCA ACA CTT AAT ATT 1928 
Lys Ala Ala Glu Ala Met Tyr Leu Pro Tyr Asp Pro Thr Leu Asn lie 
535 540 545 550 

AAC CCG CAG GAT GAC ACA TTT TTG CAG AAA CAA GTT TGG GAT TTC GAT 1976 
Asn Pro Gin Asp Asp Thr Phe Leu Gin Lys Gin Val Trp Asp Phe Asp 

555 560 565 

AAT ACG CCG AAA GAA CAT TAC CCG CTT CTC TTG CAT TAT CAT CCG TTG 2024 
Asn Thr Pro Lys Glu His Tyr Pro Leu Leu Leu His Tyr His Pro Leu 

570 S75 580 

ACT TTA TAT CGC TAC CAA GTA TGT AAG CAG GCC GAT ACA GTA CTG GCT 2072 
Thr Leu Tyr Arjg Tyr Gin Val Cys Lys Gin Ala Asp Thr Val Leu Ala 

585 590 595 

CAT TTT TTA TTA GAG GAT GAA CAA GAT GGA TCT GTG ATT CGA GAT TCT 2120 
His Phe Leu Leu Glu Asp Glu Gin Asp Gly Ser Val He Arg Asp Ser 

600 605 610 

TAT CAT TAT TAT GAA AAA ATC ACT ACT CAC GAT TCT TCC CTA TCT TCA 2168 
Tyr His Tyr Tyr Glu Lys He Thr Thr His Asp Ser Ser Leu Ser Ser 
615 620 625 630 

TGT GTG TTT AGT ATT ATG GCT GCA AAA ATT GGC GAA TTA GAC AAG GCT 2216 
Cys Val Phe Ser He Met Ala Ala Lys He Gly Glu Leu Asp Lys Ala 

635 640 645 

TAT GAA TAT TTT ATT GAA ACA GCT CGT TTA GAT TTA GAT AAT ACA CAT 2264 
Tyr Glu Tyr Phe lie Glu Thr Ala Arg Leu Asp Leu Asp Asn Thr His 

650 655 660 

GGT AAT ACG AAA GAC GGT CTC CAT ATG GCG AAT ATG GGA GGA ACG TGG 2312 
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Gly Asn Thr Lys Asp Giy Leu His Met Ala Asn Mfet Gly Gly Thr Trp 

665 670 675 

ATG GCG ATT GTT TAT GGA TTT GCT QGC CTT CGG ATC AAA GAA AGC GGG 2360 
Wet Ala lie Val Tyr Gly Phe Ala Gly Leu Arg He Lys Glu Ser Gly 

680 685 690 

TTG TCA TTA GCG CCA GTG ATT CCA AAA CAA TGG CAG TCA TAT AGA TTT 2408 
Leu Ser Leu AJa Pro Val He Pro Lys Gin Trp Gin Ser Tyr Arg Phe 
695 700 705 710 

TCG ATT CAA TAT TTA GGT AGA CAC ATT TCA GTC TCC GTT GAT ACA AAA 2456 
Ser lie Gin Tyr Leu Gly Arg His He Ser Val Ser Val Asp Thr Lys 

715 720 725 

GGG ACG AAA GTG AAT CTT TTG AAT GGA GAG GAA CTA ACT ATC AAA CTT 2504 
Gly. Thr Lys Val Asn Leu Leu Asn Gly Glu Glu Leu Thr He Lys Leu 

730 735 740 

TAT GGT AAA AAG CAT CAA TTA ACA AAA GAT GAA CCT CTT GAA ATA ACA 2552 
Tyr Gly Lys Lys His Gin Leu Thr Lys Asp Glu Pro Leu Glu lie Thr 

745 750 755 

TTT AAT AAC GGG CGT GTT GAT TAACCAATAA AAACCAGTTA CCATTGGCCT 2603 
Phe Asn Asn Gly Arg Val Asp 

760 765 
ATTCATGGCT TTTCTGCCGA AGTCGGAAAA GOTGGTCTT TAACTGGCTA TATAGACTTA 2663 
TTGCCATGCT ACTACGTCTT TAT 2686 

Ser Trp Ser He Ser Ser ten Gin Leu Asn lie Glu Asn Leu Leu Asn 

15 10 15 

Glu Glu Ser Leu 
20 

: G e n o m i c D N A 



CAATTAGATA 
TGAGAATCGG 
TTTTACTGTA 
TAdGCCCATT 
TTTTTTGGGC 
CTTTTGATTG 
AAAGAATAAT 
TATTGAAAAC 
ApGTGGAAAT 
CAATGCATTC 
AACGCAACAG 
AGAAGAAGAA 
TATGGACAAA 



attgaaaatc 
agccccaagc 
ccatatgatt 
caaaatgata 
tcaaggttga 
tgctgatttt 
gaaacaggag 
ttgttaaatg 
ttcgaagaaa 
cacgatataa 
aagttagtga 
aggttttcgc 
ggcttttcag 



AGAGGAGATG 
AGTTTTGCCC 
GGATGGTAAA 
GTTTGATGAC 
AAACAAATCA 
CCAGATATAA 
TGTCTTACAT 
AAGAAAGTCT 
AATATTATGA 
CTGATATTAA 
ATGTCATTGA 
TTTTTGAAGG 
AACGTGTGAT 



CAAGGGGATT 
GTTCCATCGC 
CTATACTCTT 
TCTAGTTTGT 
GTTCAATCAT 
ATCGTATCAG 
GTCTTGGTCA 
CTTTTTCACT 
TGGTGCTTCG 
CTACGGTGAA 
TGCGCAAACT 
AGAAGTCATT 
TCATTGGCGT 



CCTTTCTTGA 


TGGAAATCGG 


60 


GATGTGTCCA 


TTCCGAAAGA 


120 


CTTTATCATT 


CGAAAAAATG 


180 


AAAAAATCAT 


AAAGGAGTTC 


240 


ATGCTGCTAT 


CGTTCTGACA 


300 


AATCAACATC 


CGTCAGAGTA 


360 


ATTAGCTCCA 


ATCAGCTTAA 


420 


GGTAATGGGT 


ATATTGGTGT 


480 


TCAATTCGCG 


GTACATATAT 


540 


AAATTATATG 


CATTCCCTGA 


600 


GTTCAAATAT 


ACTTTGGAGA 


660 


CAATATGAAC 


GGCATCTCCA 


720 


TCTCCTGGAG 


GAAAAGAAGT 


780 
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CAAACTCAAG TTTAAAAGGT TAACTTCATT CATTTATAAA GAACTTTTCA TACAGGAAAT 840 
TACAATTGAA CCOTTAATT TTTTTGGGAA AACGMGGTG GTTTCCACAG TTAACGGAGA 900 
TGTCTCAAAT TTT6TTGATC CAAGTGATCC ACGGGTOGGT TCAGGACATG CGAAGCTCTT 960 
GACAGTCTCG GATACGGTTA TTGAAGGGGA TTTTGTTAGT ATAGAAACAA AAACGAAACG 1020 
GTCAAATOT TAFGCCGCTT GTACATCAAC ATGCAGACTA AACATTGATT TTCAGCGAGA 1080 
ATATGTTAAA AATGAGAAGT OGGTTGAAAC TGTACTCACT TTTGAATTAA CAGAAAAAGC 1140 
GATCATGACT AAAATAAATA TATATACAGA TACGCTTCGA CATGGAGATC GTCCACTTCG 1200 
GACTGGTCTT GATCTATGTC AGAAATTATC ATGTTTGACG TTTAATGACC TTAAAGAACA 1260 
GCAAAAGCAC TATTTAGATA AGTTTTGGCT TTACGCAGAT GTAGAAATAT CTGGAGATCA 1320 
GGCGCTCCAA GAAGGGATAC GOTTAACTT ATTTCATTTG CFACAATCAG CAGGGCGCGA 1380 
TCGTTTTTCA AATATAGCTG CAAAAGGTTT GTCAGGOGAA GGGTATGAAG GGCATTATTT 1440 
TTGGGATACC GAAATATATA TGGFGCCAGT TTTOTGATG ACGAATCCTG AGTTAGCAAA 1500 
GCAATTGCTC ATTTATCGAT ATTCAATCCT AGATAAAGCA CGTGAAAGAG CAAGGGAAAT 1560 
GGGCCATAGA AAAGGCGCTT TATTTCCATG GOGAACAATA TCAGGAGGAG AATGTTCTTC 1620 
TTATTTTCCA GCTGGAACAG CTCAGTACCA TATTAGTGCA GATATCGCTT ATAGTTACGT 1680 
TCAATATTAC TTAGTTACGA AAGATTTGGA TTTCCTAAAA TCTTATGGAG CTGAACTGTT 1740 
AATTGAAACA GCTCGTCfCT GGATGGATAC CGGACATTAT CATGAAGGAA AATTTAAAAT 1800 
TGATGCTGTA ACGGGGCCTG ACGAGTATAC GTGTATTGTG AACAATAACT ATTACACGAA 1860 
CGTGATGGCA AAGCACAATT TGCGCTGGGC AGCCAAAAGT GTCGCTGAAT TAGAAAAACA 1920 
TGCACCTGAT ACATTAGCAT CATTAAAAGC AAAGCTTGAA ATTACTG^CG AGGAAATAGC 1980 
AGAATGGATA AAAGCAGCTG AAGCTATGTA TTTGCCTTAT GATCCAACAC TTAATATTAA 2040 
CCOGCAGGAT GACACATTTT TGCAGAAACA AGTTTGGGAT TTCGATAATA CGCCGAAAGA 2100 
ACATTACCCG CTFCTCTTGC ATTATCATCC GTTGACTTTA TATCGCTACC AAGTATGTAA 2160 
GCAGGCCGAT ACAGTACTGG CTCATTTTTT ATTAGAGGAT GAACAAGATG GATCTGTGAT 2220 
TCGAGATTCT TATCATTATT ATGAAAAAAT CACTACTCAC GATTCTTCCC TATCTTCATG 2280 
TGTGTTTAGT ATTATGGCTG CAAAAATTGG CGAATTAGAC AAGGCTTATG AATATTTTAT 2340 
TGAAACAGCT CGTTTAGATT TAGATAATAC ACATGGTAAT ACGAAAGACG GTCFCCATAT 2400 
GGOGAATATG GGAGGAACGT GGATGGCGAT TGTTTATGGA TTTGCTGGCC TTCGGATCAA 2460 
AGAAAGCGGG TTGTCATTAG CGCCAGFGAT TCCAAAACAA TGGCAGTCAT ATAGATTTTC 2520 
GATTCAATAT TTAGGTAGAC ACATTTCAGT CTCCGTTGAT ACAAAAGGGA CGAAAGTGAA 2580 
TCTTTTGAAT GGAGAGGAAC TAACTATCAA ACTTTATGGT AAAAAGCATC AATTAACAAA 2640 
AGATGAACCT CTTGAAATAA CATTTAATAA CGGGCGTGTT GATTAACCAA TAAAAACCAG 2700 
TTACCATTGG CCFATTCATG GCTTTTCTGC CGAAGTCGGA AAAGCTTGGT CTTTAACTGG 2760 
CTATATAGAC TTATTGCCAT GCTACTACGT CTTTAT ' 27% 



TTGCTTGGTG GAGGAAAAAC GGCTGTCATC GAAATGGCCG CTGCCTCAGG ACTACATCTT 60 

GTTCCGAAAG AAAAACGAAA TCCACTGATC ACCACAACGA GAGGAACAGG GGAATTGATT 120 

CGAGOGGCTC TTGATGTGGG AGTCGAGCAT ATTATTATCG GAATCGGTGG AAGCGCGACG 180 

AA0GATGG7G GAGCGGGAAT GGTTCAAGCG CTAGGCGGCC GACTtCTTGA TCGACATGGG 240 

AATGAGATTG CGTATGGCGG TGGAAGTTTA TCACAATTAG CAACGATTGA TCFTTCCTAT 300 

TTASACCOGA GGTTAAAGAA CGTAAAAATC GAAGTCGCTT 340 
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C12R 1:07) 

(C12N 15/09 ZNA 

C12R 1:19) 
(C12N 1/21 

C12R 1:19) 
(C12N 9/12 

C12R 1:19) 
(C12N 9/12 

C12R 1:07) 
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